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Flexible Data Outlet 
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— Not Applicable-- 

5i BACKGROUND OF THE INVENTION 

"lO The present invention is related to the field of interfaces 

== between data users and a data infrastructure such as a computer 

• network in a building or company, 
n In traditional information technology (IT) installations, the 

ll connection between a user, such as an office occupant with a 

'i5 personal computer, and the broader network with its resources such 
'i as file servers, printers, etc., is realized by a cable extending 

=i between a wall jack in the user's office and centrally-located 

interface equipment such as multiplexers, switches, or the like. 

In order for a user to obtain any information about the network 
20 and its resources, referred to herein as the "data 

infrastructure", it is necessary that this connection between the 

user's computer and the centralized resource be working properly. 

If the connection to the user is not working, the user is 

typically required to contact IT maintenance personnel and wait 
25 for the problem to be diagnosed and corrected. Such a situation 

increases the demand on IT support organizations and contributes 

to decreased user productivity. 

Additionally, in many IT installations the functional 

interface between the data infrastructure and user connection 
30 points is very rigidly defined. For example, the interface may 
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operate according to a specific high-level network protocol, such 
as Novell®, that the user's computer does not support. As a 
result, a user whose computer does not conform to the functional 
requirements of the interface, such as a traveling user with a 
5 portable computer configured for a different network type, may be 
unable to connect to the data infrastructure, or may be prevented 
from making full use of its capabilities. 

It is desirable to reduce the demand on IT support resources, 
and to enable user equipment to more readily interface to data 
10 infrastructures having different functional capabilities and 
requirements. 

H BRIEF SUMMARY OF THE INVENTION 

In accordance with the present invention, a flexible data 
j^^ outlet is disclosed that brings data connectivity and services 

i^:15 closer to the user, enabling more widespread use of data services 
m along with greater user self-sufficiency. The outlet is compact 

and can be used with existing wiring, such as home or office 
W telephone wiring, and thus is readily deployed in any of a variety 

^'=i of environments, such as a home, small office, or areas of a 

];=^0 larger building such as a commercial office building or public 
transportation facility. 

In particular, the data outlet includes a housing configured 
for placement in an operating area of a user, such as on a wall 
adjacent to a user's work space. User interface circuitry in the 
25 housing provides an interface to user equipment generally located 
in the user operating area, including a user telephone device and 
a user data device such as a personal computer. The user 
interface circuitry includes a link-layer interface, such as an 
Ethernet media access control (MAC) interface, to the user data 
30 device. 

Premises interface circuitry in the housing provides an 
interface to premises equipment located generally outside the user 
operating area. The premises equipment includes data processing 
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equipment as well as telephone communications equipment providing 
access to a public telephone network. Bridge circuitry in the 
housing provides communications connections between the user 
interface circuitry and the premises interface circuitry in a 
5 flexible manner, enabling the provision of a variety of 
information services to the user. 

Other aspects, features, and advantages of the present 
invention are disclosed in the detailed description that follows. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
10 The invention will be more fully understood by reference to 

the following Detailed Description in conjunction with the 
-J Drawing, of which: 

:n Figure 1 is a block diagram of a communications system 

1' incorporating a data outlet according to the present invention; 

'=15 Figure 2 is a block diagram of the data outlet of Figure 1 

Pi having a first configuration; 

Figure 3 is a block diagram of the data outlet of Figure 1 
having a second configuration; 

Figure 4 is a rear perspective view of a first type of 
;i?0 housing for the data outlet of Figure 1; and 

Figure 5 is a rear perspective view of a second type of 
housing for the data outlet of Figure 1. 

DETAILED DESCRIPTION OF THE INVENTION 
In Figure 1, a data outlet 10 provides communications 

25 interfaces between user data and/or telephone devices (not shown) 
and premises equipment 12 located in a building or perhaps a 
campus of buildings. The collection of premises equipment 12 is 
also referred to herein as the "data infrastructure". The user 
devices connect to the data outlet 10 via some combination of 

30 wired links and wireless links, such as wired links 14, 16 and 
wireless link 18 as shown. In Figure 1, the links 14 and 18 are 
links to data devices such as a personal computer, a palmtop 
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computer, etc., and the link 16 is a link to a telephone, which 
may be either an analog or digital telephone. Although not shown 
in Figure 1, the data outlet 10 may also provide a wireless link 
to a cellular telephone (not shown) or other personal 
5 communication device. 

The premises equipment/data infrastructure 12 may include any 
of a variety of equipment, ranging from a small number of 
relatively unsophisticated devices to a much larger number of 
sophisticated devices. For example, in a home the premises 
10 equipment 12 may include interfaces to one or more additional data 
outlets located elsewhere in the home, a modem to provide access 
to remote data services, and an interface to the public telephone 
network. In a slightly more sophisticated configuration, the 
premises equipment 12 in a home may also include a small local 
i'=l5 area network (LAN) to which the data outlets 10 are connected, 
5;^: along with a central server computer that provides shared services 

fjl such as printing, Internet access, file storage and retrieval, 

J=== etc. 

On a larger scale, the system of Figure 1 may be employed in 
-So an office building or campus of buildings, for example, and can 
I J include a much larger LAN and numerous LAN devices, such as print 

servers, file servers, compute servers, communications servers, 
etc. The equipment 12 may also include or connect to a private 
branch exchange (PBX) or similar device for providing private 
25 telephone service and connections to the public telephone network. 

The data outlet 10 is coupled to the premises equipment/data 
infrastructure 12 by one or more links 20. For example, a link 20 
in a home may employ the home's telephone wiring. A wireless link 
may be used as well, either alone or in conjunction with a wired 
30 link. In a commercial setting, the link 20 may include data 
cabling such as coaxial cabling, unshielded twisted pair cabling, 
etc. The communications protocol employed over the link 20 may be 
one of several types, as described below. 
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Figure 2 shows a block diagram of the data outlet 10 in a 
configuration suitable for commercial deployment. The premises 
equipment link 20 is connected to premises equipment (PE) 
interface circuitry 30. The wireless link 18 (Fig. 1) terminates 
5 at physical-layer wireless interface circuitry 32, which is 
associated with master logical link control (LLC) circuitry 34 and 
slave LLC circuitry 36. One or more of the wired connections 14 
(Fig. 1) terminate at wire interfaces 38, each of which includes 
media access control (MAC) circuitry and physical-layer circuitry 
10 (not shown in Fig. 2) . Auto-sense circuitry (not shown) within 

each interface 38 automatically determines the data rate at which 
the associated wire link 14 should be operated. 

The wireless interface circuitry 32, 34 and 36 preferably 
operate according to an emerging master-slave wireless 
'15 communication protocol known by the name "Bluetooth". 
ij^ Alternatively, this circuitry may implement an interface to an 

U\ infrared (IR) wireless link, or it may be part of a wireless local 

area network (LAN) operating according to the IEEE 802.11 wireless 
W communication standard. 

i*SO A 4-port bridge 4 0 provides link-layer connectivity among the 

5:=J interfaces 30, 34, 36 and 38. Within the bridge 40 may be a 

management processor (not shown) for performing certain desirable 
functions, some of which are described below. There may be a 
separate processor interface 42 to enable external equipment (not 
25 shown) to access the management processor. Optional display 
circuitry 44 may be used to convey status and other information to 
a user. For example, the display circuitry 4 4 may consist of 
several light-emitting diodes (LEDs) or a small liquid crystal 
display (LCD) panel. 
30 The basic function of the bridge 40 is transferring data 

packets between the PE link 20 and the various user interfaces 32 
and 38, following programmable rules for allocating available 
communications bandwidth among the different traffic streams. The 
bridge 40 may also include a range of additional functions, such 
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as data encryption and user authentication. It may be desirable 
that the wireless interface 32 and one or more wire interfaces 38 
be viewed as a redundant set of communication channels, enabling a 
user to access the premises equipment 12 through one channel even 
5 if the other is malfunctioning or otherwise unavailable. For 
example, in the event that a user's wire connection to an 
interface 38 is faulty, the user can communicate via the wireless 
interface 32. On the premises side, the bridge 40 may be capable 
of determining whether the data rate obtainable using one link 20 
10 to the premises equipment is greater than the data rate that can 
be obtained by another, and automatically select the link having 
the higher ^ data rate. In particular, in the event that a wired 
^'"^ link 20 is of poor quality, the bridge 40 may choose to employ a 

Ui wireless link 20 to communicate with the premises equipment 12. 

'15 Additionally, "self service" management functions may be 

provided in order to enhance the user-friendliness of the data 
iri infrastructure 12. The optional management processor (not shown) 

can be programmed to provide such functions. For example, there 
CCf may be routines for executing diagnostics and communicating status 

;20 to the user. A diagnostic may detect when there is a faulty wired 
connection between the data outlet and the user, and inform the 
user of this situation via the wireless interface 32. These 
functions may be accessible to a user via a hypertext page stored 
in the management processor and provided to the user via a 
2 5 standard browser running on the user's personal computer or other 
data device. In addition to such diagnostic and status functions, 
this hypertext page may contain links or pointers to other pages 
within the data infrastructure 12 (Fig. 1) that describe available 
data services. When the user clicks on such a link, the request 
30 is redirected onto the premises link 20, and any response from 
equipment within the data infrastructure 12 is forwarded to the 
user data device via the appropriate user interface 32 or 38. 

Figure 3 shows a slightly different version of the data 
outlet 10 that is suitable for use in a home or small office. As 
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shown, wireless interface components 32', 34' and 36' operate 
according to the Bluetooth standard. An interface to a standard 
telephone is provided by "plain old telephone service" (POTS) 
interface circuitry 50. User data communications occur via an 
5 Ethernet interface 52. Three low-pass filters 54 and 

corresponding "clipjack" connectors 56 provide interfaces to the 
home or small office cabling, which may be standard telephone 
wiring. The various interfaces are physically and logically 
interconnected by a 5-port bridge 40', which may contain a 
10 management processor (not shown) as described above. 

In an alternative embodiment, the bridge circuitry 40' may 
implement voice-over-Internet-Protocol (IP) technology- Such a 
configuration would allow for the connection of digital telephones 
yl known as "IP telephones". 

i. ti 

,..:i5 Figure 4 shows a rear view of a housing for a version of the 

^ data outlet 10 such as shown in Figure 3. The housing 60 is 

in formed of rigid material in the shape of an outlet box suitable 

for mounting on a wall in a manner similar to the mounting of 
conventional telephone jacks. The clipjack connectors 56 

^|0 terminate standard 4-wire telephone cable 62, and connect to the 
back of the housing 60 as shown. This configuration is beneficial 
because it enables proper termination of each segment of the house 
wiring, enabling higher data transmission rates than is generally 
available on poorly-terminated wiring. 
25 Figure 5 shows a rear view of an alternative housing 60' that 

employs a modular telephone plug 7 0 to connect to an existing 
telephone jack. This version has the drawback that it creates a 
"stub" on the telephone wiring, rather than a well-matched 
termination as is possible with the housing 60 of Figure 4, and 
30 therefore the maximum data transmission rate on the wiring may be 
less than that obtainable with the configuration of Figure 4. 
However, this version is easily installed by being plugged into an 
existing telephone jack. This configuration may be suitable for 
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users for whom convenience is important and whose communications 
needs may be more modest. 

In general, it is expected that the data outlet 10 obtains 
its electrical power directly from the wiring to which it 
5 attaches, preferably as direct current (DC) . In installations 
having more than a small number of data outlets, it may be 
beneficial to employ a power supply to provide this DC power to 
the wiring from a local power source, such as AC house power. In 
one embodiment, this DC power supply may itself be packaged in a 
10 housing like those of Figure 4 or Figure 5, wall mounted at a 
suitable location, and connected to the installation wiring via a 
connector such as connectors 56 or 70 via which DC power is 
^'^[ supplied to the wiring. 

From the perspective of circuit packaging, it may be 
,i5 beneficial to arrange the internal cavity (not shown) of the 
]^ housing 60 or 60* to accept standard circuit cards such as those 

\J] conforming to the Personal Computer Memory Card International 

Association (PCMCIA) standard. In such a case, the data outlet 10 
can be configured in a variety of ways, and can be upgraded over 
ijSO time if desired. 

A flexible data outlet and certain specific alternative 
features or arrangements have been described. It will be apparent 
to those skilled in the art that other modifications to and 
variations of the disclosed data outlet are possible without 
25 departing from the inventive concepts disclosed herein, and 
therefore the invention should not be viewed as limited except to 
the full scope and spirit of the appended claims. 
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